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The bending magnet current as measured by transductors mounted 
on the bending magnet busses in long straight section F serves as an 
independent variable to several function generators in the Main Ring 
RF System. In order to predict the transductor output voltage for a 
given beam kinetic energy, a series of calculations was made to 
tabulate transductor voltage vs kinetic energy. The tabulation goes 
only to 200 GeV because the transfer function of the transductor 
electronics has initially been set up to give full-scale output at 
200 GeV in order to give better resolution for initial acceleration 
studies at lower energies. A simple modification must be made to the 
electronics to later have a full-scale voltage output corresponding 
to a maximum energy of 400 or 500 GeV. This tabulation is given in 
the following pages. The columns given in the tabulation have the 
following meanings. 

T= Beam Kinetic Energy in GeV 
P = Beam Momentum in GeV/c 
BG = Bending Magnet (Average) Field in Gauss 
BETA = Proton velocity relative to c 
F = Radio Frequency in MHz 
I = Magnet bus current in Amperes 
vx = Transductor signal voltage in Volts 
The calculations are approximate in that the ratio of B/I is 

taken as constant, independent of magnet remanence, saturation, or 
excitation frequenoy. The effect of excitation frequency on the 
relationship between magnet current and field inside the beam pipe 
has been explored experimentally on a Bl magnet by J. E. Griffin and 
analytically by S. C. Snowden. The constants used in the calculations 
are given in the heading of the print-out. The formulas used to 
calculate the various quantities shown in the columns are: 
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E=T+Eo 

P =/EL-E; 

'p = Nin . Lm/21-I 
-9 

B = P/(P . c . lo ) . lo4 

B = P/E 

B/I=% . N,. 1 
!3 2.54 

where 

E = total beam energy in GeV 

EO 
= proton rest energy in GeV 

B = Average Bending Magnet field in Gauss 

p = Magnetic radius of Main Ring in meters 

Lm = Effective length of Main Ring bending magnets in meters 

Nm = Number of Main Ring bending magnets 

c = velocity of light in meter/set 

B = proton relative velocity 

h = radio frequency harmonic number 

R = average Radius of Main Ring in meters 

N/g = No. of turns/unit gap height in turns/inch 
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